fairness should apply to differentiating each group's respective contributions to reducing or limiting ("mitigating") global greenhouse gas emissions. The U.S. position voiced at Durban is consistent with its long-held view that any global climate agreement must include all "major emitters," which now notably includes developing countries, such as China and India, in addition to developed countries. Developing countries for their part have persistently argued that, since the convention links equity to wealthy countries' responsibility to "take the lead" in addressing climate change (Article .), this implies that developing countries should not be required to take on equivalent commitments.
What is new is that whereas the United States had been willing previously to countenance differing interpretations of equity, it now seems to see the term as so closely yoked to the conception of equity favored by developing countries that the term has become an obstacle to agreement. As Lavanya Rajamani observes, "the fact that the divisions on the application of this principle are such as to preclude even a rote invocation of it signals a likely recasting of differentiation in the future climate regime."
 Rajamani cautions about the implications of this trend:
While the international regime can survive the erosion of certain limited forms of differential treatment, a wholesale rejection of differential treatment, and of the "equity" concerns that animate it, would destabilize the normative core of the regime.

In these circumstances it is critical to assess what scope exists for achieving a fair agreement within the time frame mapped out under the Durban Platform, which aims to conclude no later than  a "protocol, another legal instrument or an agreed outcome with legal force" that would be implemented from  (paragraph ). The remainder of this article begins by setting out a conceptual framework for normative theorizing about fairness in international negotiations, with a particular emphasis on the role of feasibility considerations. We then outline a set of minimum fairness standards and feasibility constraints that should be taken into account in developing proposals for reforming differentiation under the multilateral climate regime. On the basis of these considerations, we argue that a fair and feasible agreement will require reforming the current dichotomy between developed and developing countries' commitments, coupled with a more principled approach to differentiating the level of national mitigation efforts. In the final section of the article we illustrate how these reforms could form the basis of a principled bargain between developed and developing countries.  Effectiveness, Fairness, and Feasibility in Climate Negotiations: Concepts and Methods Fairness represents one of several possible criteria for evaluating proposals and outcomes in climate ethics and policy, along with such others as environmental effectiveness, cost-effectiveness, and institutional feasibility.
 All of these criteria are scalar rather than purely binary in nature-in the sense that an agreement could be more or less feasible, more or less fair, and so on-and it is common to frame negotiations as a process of making trade-offs among them. However, the quotation with which we commenced the article raises the prospect that there may be some fundamental incompatibility between certain criteria. In order to investigate this concern, we progressively introduce a set of seven constraints that we believe a future climate agreement should meet if it is to be minimally effective, fair, and feasible. In doing so we recognize that trade-offs may be necessary in order to satisfy maximal accounts of certain criteria, but first we wish to ascertain if an effective agreement could be feasible without thereby sacrificing minimal standards of fairness.
Effectiveness
We will assume that in order to meet a plausible standard of environmental effectiveness the global climate regime must aim to meet at a minimum the international pledge to "hold the increase in global temperature below two degrees Celsius."  Scientists and policy-makers have now widely recognized that this requires holding cumulative emissions within a finite intergenerational "budget" for the foreseeable future.  We assume further that over the next few decades the primary means of pursuing the temperature goal will be conventional mitigation (for example, through shifting to low-emitting energy production) rather than employing geoengineering technologies, which remain largely untested and controversial for their potential side effects. Given the dispersion of polluting activities across the world's major economies, adequate mitigation cannot be achieved by any one state alone. Since mitigation involves substantial present costs to individual states while providing a more general global benefit over the longer term (in the form of a safer climate), there is a risk that countries will seek to free-ride on the efforts of others, thus undermining "if equity's in, we're out" the overall effectiveness of mitigation efforts. Multilateral agreement is therefore necessary to provide restraints on free-riding. Due to the rapid observed and projected rise in the share of global emissions of developing countries and the limited availability of low-cost mitigation options in developed countries, action by developed countries alone will be insufficient to avoid dangerous climate change.

Substantial mitigation could be achieved in principle through coordinated action by a smaller number of major emitters (such as the G), although such an arrangement may not adequately protect smaller emitters vulnerable even to moderate levels of climate change.
 Nevertheless, the argument we advance here could apply to a multilateral agreement whether or not its membership were universal. These considerations lead us to the first of our constraints:
. Effectiveness. A global response to climate change will be effective only if it includes a multilateral agreement entailing substantial mitigation efforts within a critical mass of major developed and developing economies.
It is important to underscore that this constraint posits multilateral agreement as a necessary but insufficient condition for avoiding dangerous climate change. It is therefore compatible with the view that responding to climate change requires a "polycentric" approach encompassing national and subnational policy reforms, private sector innovation, and action by citizens and consumers.  A polycentric approach combined with a multilateral agreement could conceivably secure an adequate level of mitigation even if one major economy (the most obvious potential holdout at present being the United States) does not sign on to the agreement. The constraint is also consistent with the widespread assessment that ambitious action on mitigation will need to commence well before  if excessively high stabilization costs are to be avoided.  Finally, as elaborated below, the constraint does not make any assumptions about the distribution of mitigation costs among countries. The constraint simply emphasizes that without a critical mass of participants cooperating under a multilateral agreement, the global response to climate change will be ineffective.
Fairness
We take the concept of fairness to denote a criterion of evenhanded, impartial, or nonarbitrary treatment of persons and groups in the distribution of benefits (or goods) and burdens.  Consistent with the practice of many parties to climate negotiations and the usage in recent literature, we will use the terms "fairness"
and "equity" interchangeably as broader moral and political concepts applicable to negotiations, while recognizing that equity also has specific legal connotations under the convention.  Both fairness and equity may apply to the substantive distribution of goods as well as procedures for distribution; here we focus primarily on the substantive aspect. Research on fairness in climate negotiations may evaluate policy options on the basis of their compatibility with both () independent standards of fairness as well as () conceptions of fairness that actors may either be committed to or invoke for strategic reasons. In subsequent sections we outline constraints relating to each of these aspects.
Feasibility
The term "feasibility," as commonly employed in political theory, comprises dimensions of accessibility (the existence of a practical route from one state of affairs to another) and stability (whether the proposed state of affairs can be maintained once it is reached).  If we are concerned about fairness, we will have good reason to be concerned about feasibility, since an arrangement that is fair but unfeasible may result in the persistence of an unfair status quo. A considerable amount of research in the field of climate ethics already incorporates some realworld constraints, such as partial (rather than full) compliance of actors with moral requirements.  Nevertheless, a key limitation of many proposals for fairly distributing the benefits and burdens of mitigation-both in climate ethics and climate economics-is a tendency to pay limited attention to their feasibility. Accordingly, if research is to heed a recent call for "climate ethics for climate action," it must incorporate feasibility considerations more systematically.

Whereas the accessibility dimension of feasibility is arguably less relevant at the stage of formulating core normative principles, it is central to theorizing strategies for political reform.
 Formulating an appropriate conception of accessibility is particularly important in policy contexts spanning long time frames, such as climate change. As Pablo Gilabert and Holly Lawford-Smith observe: "What may have very low accessibility now may turn out to be highly accessible in the future, given a sufficiently long sequence of dynamic expansions of the feasible sets of political reform."  Taking this perspective can help us avoid the twin pitfalls of () the overly pessimistic view that a policy will never be feasible simply because it is not feasible now and () the overly optimistic view that a policy that may be feasible at some point in time is feasible now and will remain so.
"if equity's in, we're out"
An important intersection between fairness and feasibility arises once we take account of the fact that any global agreement must rely on the voluntary participation of states. There is a widely observed empirical link between the perceived fairness of an international agreement among parties and its likelihood of being adopted and complied with.
 When combined with effectiveness, this provides the basis for an initial feasibility constraint:
. Perceived fairness. An effective multilateral climate agreement will be feasible only if it is accepted as fair by all parties whose participation is necessary to satisfy effectiveness.
Once conceptions of fairness are incorporated into a normative account, two reductive challenges must be addressed. The first is that parties' conceptions of fairness are ultimately reducible to parties' calculations of material interests. On this view, commonly associated with realist theories of international relations, moral argument is of little or no consequence in affecting the substantive outcome of negotiations. This empirical account lends support to normative claims that any agreement should satisfy an international version of the Pareto principle, whereby no state loses more than it gains from participating.  Granted, some evidence suggests that parties to climate negotiations largely choose principles of fairness that match their own interests most closely.  However, a growing body of literature based on constructivist theories suggests that ethical arguments and norms may influence international relations-on issues ranging from the end of colonialism to prohibitions on certain types of weaponry-not least by shaping the way in which different countries perceive their own interests.  Thus, conceptions of fairness and moral arguments may play both an enabling and a constraining role in influencing what is feasible in negotiations. A second reductive argument posits that the fairness of an agreement should be judged solely according to what parties perceive to be fair. But even where negotiations are conducted under procedurally fair conditions, it is conceivable that the resulting distribution of benefits and burdens could be unfair from the perspective of plausible normative theories, or that parties may need to choose among several mutually acceptable settlements, some of which may be fairer than others.

Reference to independent standards of fairness is therefore important for ethical analysis of international negotiations. In order to provide action-guiding recommendations such standards should be applied to the set of feasible agreements, which will be circumscribed by what parties could plausibly be persuaded to consider as fair.
 The independent standard need not correspond to a single theoretical conception of fairness, but (as we illustrate below) could represent a minimal standard incorporating common elements of robust theories of fairness.
Differentiation in Climate Negotiations: Key Issues and Constraints
With this conceptual framework in place, we now focus on the question of how a fair and feasible agreement may be reached regarding the differentiation of mitigation efforts among countries. First we distinguish two types of differentiation, then we introduce several further constraints that apply specifically to fairness and feasibility in differentiation.
Categorical and National Differentiation
We use the term "differentiation" in a broad sense to encompass the idea of "differential treatment" ("the use of norms that provide different, presumably more advantageous, treatment to some states") as well as norms that may require more stringent actions by some states.  In the remainder of this article we distinguish two types of differentiation that are particularly relevant to climate negotiations. The first type relates to how groups of countries are delineated ("categorical differentiation"), while the second concerns the way in which national levels of commitment are set within individual groups ("national differentiation").
To place the Durban debate on equity in context, we provide some brief background on how each type of differentiation has evolved in previous climate agreements. Categorical differentiation reached its high point in the Kyoto Protocol (adopted in ), which required only developed countries to meet legally binding emissions limitations.
 The protocol also included a degree of national differentiation among developed countries' targets, albeit one that emerged through a largely ad hoc approach.

In tandem with growing recognition that maintaining a safe limit on temperature rise requires substantial mitigation in developing countries, the last decade has seen a progressive erosion of formerly prominent aspects of categorical differentiation.
 In particular, outcomes of recent negotiations, including the  Copenhagen Accord and the  Cancún Agreements, include not only "commitments" by developed countries but also "actions" by developing countries on mitigation. The Copenhagen Accord also introduced a far more flexible form of national differentiation than under the protocol, whereby each country could make political pledges (rather than legally binding commitments) whose form and extent could be determined unilaterally. The absence of the term "equity" from the Durban Platform appears to rule out at the very least a rigid Kyoto-style form of categorical differentiation. Nevertheless, the decision allows considerable leeway for an approach lying anywhere between the current level of differentiation and much greater symmetry between developed and developing countries' commitments than at present. Moreover, in specifying that the agreement will be "under the Convention," the Durban Platform implicitly imports key principles from the convention, including equity and common but differentiated responsibilities.


Minimal Standards of Fairness in Differentiation
A starting point for a minimal independent standard of fairness would be to require that any form of differentiation should reflect (implicitly or explicitly) moral principles widely accepted in climate ethics as relevant to distributing the costs and benefits of addressing climate change. Among prevailing approaches in climate ethics one may draw a broad distinction between those that focus on how to allocate national efforts contributing to global mitigation ("effort-sharing approaches") and those that focus on how to distribute global atmospheric resources ("resource-sharing approaches").
 Effort-sharing approaches most frequently invoke principles of () contribution to the problem (through proportional contribution to cumulative or current greenhouse gas emissions) and () capacity to pay (for domestic or international mitigation).  Somewhat less widely accepted but still commonly invoked is () the benefit that current generations have inherited from centuries of emissions-intensive economic development.  Resource-sharing approaches most commonly invoke the principle that each person should have an equal per capita entitlement to a share of Earth's capacity to absorb emissions.

We have discussed the relative merits of some of these approaches elsewhere,
 but for present purposes we formulate a minimal standard of fairness that captures core elements of the most widely discussed allocation methods:
. Fairness. A climate agreement is minimally fair only if: () each actor's mitigation efforts are proportional to its responsibility for present and/or past emissions and capacity to pay for mitigation, and/or () it facilitates the progressive global convergence of per capita emissions toward a cumulative limit compatible with avoidance of dangerous climate change.
Note that this criterion, while broad, already rules out certain distributive approaches, such as those based on equal per capita sharing of costs or grandfathering of existing emission levels, both of which tend to favor wealthy highemitting countries. At the same time, while this approach requires a substantial degree of national differentiation, it is indifferent as to whether any form of categorical differentiation is used. Further fairness constraints could be specified (particularly requirements for fairness in adaptation), but this should be sufficient for illustrating our general approach to differentiating mitigation efforts.
Feasibility Constraints: Plural Conceptions of Fairness and Institutional Inertia
We may now introduce several further feasibility constraints that must be met if fair differentiation is to be achievable under a post- climate agreement. Each could be said to represent a conception of fairness strongly held by some or all negotiating groups, thus fleshing out the more general constraint of perceived fairness. Here we select from a set of feasibility constraints specified by Valentina Bosetti and Jeffrey Frankel on the basis of their analysis of recent negotiations:
The United States will not commit to quantitative targets unless China and other major developing countries commit to quantitative targets at the same time." . Basis for differentiation. "China, India, and other developing countries will not make sacrifices they view as a. fully contemporaneous with rich countries, b. different in character from those made in the past by richer countries, c. preventing them from industrializing, d. failing to recognize that richer countries should be prepared to make greater economic sacrifices to address the problem than poorer countries, or e. failing to recognize that the rich countries have benefited from an unfair advantage in being allowed to achieve levels of per capita emissions that are far above those of the poor countries." . Costs. "No country will accept a path of targets that is expected to cost it more than Y percent of income [set at  percent by Bosetti and Frankel] throughout the twenty-first century (in present discounted value)."
While participation appears to permit unfairness if one takes the view that the United States ultimately has a responsibility to act unconditionally, the "if equity's in, we're out" participation of major developing countries is nevertheless a corollary of the effectiveness constraint outlined above. Moreover, participation does not stipulate that developing countries should pay for all their domestic emissions reductions themselves (since they could be financed by developed countries), although equally the costs criterion implies that it would be implausible to expect developed countries to bear all the costs of global mitigation. One could also argue that costs would permit an unfair agreement since countries may have a responsibility to remedy harm regardless of the cost to themselves. However, given the voluntary nature of participation in a global agreement it is highly unlikely that countries would inflict very large economic costs on themselves in the absence of an international legal liability to do so. We introduce one final feasibility constraint not included by Bosetti and Frankel, based on the idea of institutional inertia in the multilateral climate regime:
. Institutional compatibility. A medium-term climate agreement will be feasible only if it maintains a sufficient degree of compatibility with deeply embedded institutional elements of the climate regime.
Including this constraint may seem controversial given the numerous challenges that the UNFCCC has faced in recent years, ranging from efforts by the United States and others to construct alternative bodies for addressing climate change among a smaller group of parties, to the near collapse of the multilateral process in Copenhagen. Yet the UNFCCC has demonstrated a significant degree of resilience as "minilateral" initiatives, such as the Asia-Pacific Partnership on Clean Development and Climate, have fallen by the wayside, while at Cancún in  the parties reaffirmed their willingness to invest in the multilateral process.
 At the same time, numerous commentators have highlighted the difficulties of enacting thoroughgoing reform of the UNFCCC.  One reason for the difficulty of institutional change in the UNFCCC is the prevailing consensus-based decisionmaking procedure, which itself has proved resistant to reform. Certain kinds of institutional dysfunction should not be taken as given but rather as the object of reform proposals themselves. Nevertheless, there are some entrenched features of the climate regime whose reform or abolition would arguably require an implausibly large amount of political will to enact in the foreseeable future. In the next section we discuss one institutional feature widely considered to be deeply embedded-namely, the categorization of developed and developing countries into formal groupings. Finally, we note another possible feasibility consideration relevant to the Durban debate on equity-namely, the prospect that parties could simply reject as unfair approaches that are couched in certain terms. Arguably terms such as "climate debt" constitute rhetorical constraints due to the connotations of blame they hold for developed countries.
 However, Stern's response to a question about what he meant by "If equity's in, we're out" is noteworthy:
It's not that there's anything wrong with . . . talking about equity in the context of climate negotiations, and the term appears in the framework convention, and we tend to look at the phrase as calling for fairness to all parties, and we think that's fine.
But in this context, when we're talking about setting up a negotiation . . . the key element of which for us was to include all the major players in the same legal system kind of together, we just thought that that would be a distraction that would tend to drive people back into the old paradigm, if you will, and we didn't want to go there.

This, coupled with the reference to the convention mentioned above, suggests that it would be premature to see the lack of reference to equity in the Durban Platform as conclusive evidence for a rhetorical constraint on explicit reference to equity in a future agreement, let alone on giving that principle substantive effect.
Priorities for Reforming Differentiation
Categorical Differentiation: The Need to Reform the Annex System The divide between developing and developed countries that is characteristic of many areas of international negotiation has become especially entrenched in the climate regime as a result of the structure of the convention, which divides countries into Annexes according to whether they are developed (roughly equivalent to Annex I) or developing (non-Annex I).  Non-Annex I countries may voluntarily move to Annex I, but few have done so to date, largely owing to procedural hurdles as well as limited incentives to take on binding commitments.

While some countries have recently challenged current approaches to country groupings, most non-Annex I countries have resisted what they see as efforts to undermine a "firewall" that safeguards Kyoto-style categorical differentiation.

There are strong reasons for seeing the current approach to country listings as seriously flawed. Even if differentiation by listing may aim to capture some of the essence of the principle of common but differentiated responsibilities, a binary "if equity's in, we're out" distinction is a crude way of doing so. Moreover, it is clear that the distinction between developed and developing countries is not tied reliably to objective criteria. For example, a number of non-Annex I countries-notably such countries as Singapore, Qatar, and Saudi Arabia-have higher per capita incomes or emissions than many Annex I countries.
 As a result, some countries that should be taking on a greater share of the global mitigation and financing effort by virtue of their national circumstances remain unfairly exempt from comparable commitments.
Arguably an even more serious problem for effective global mitigation is the lack of distinction among countries still properly classed as "developing." Although the convention requires special treatment for certain groups of developing countries on the basis of their poverty or vulnerability to climate change, there is no clear distinction between () large and economically advanced developing economies and () a diverse range of smaller, lower-emitting developing countries. This is despite the fact that major developing economies have increasingly coordinated their positions in negotiations, particularly the BASIC group (Brazil, South Africa, India, and China), and have often found themselves at odds with vulnerable countries seeking more ambitious action on mitigation.
Is the solution to dispense with the Annex system altogether? Numerous proposals in climate ethics and policy, for example, adopt approaches based purely on national rather than categorical differentiation by using a sliding scale applicable to all countries.
 This approach may offer greater theoretical robustness, but encounters two major feasibility concerns. First, there may be good reasons to distinguish some countries' commitments according to qualitative or nonscalar features, such as their legal stringency, or the scope of their emissions measurement and reporting obligations. Second, the Annex system is arguably so entrenched that it could be described without exaggeration as "the political and procedural cornerstone of the climate change regime."  Accordingly, eradicating it altogether would divert scarce political will that could better be applied to other reform priorities. Instead, the preferable avenue would be to focus on ways to modify the Annex system so as to address its critical deficiencies.
National Differentiation: The Case for a Principled Approach
The minimal fairness standard outlined above requires that national mitigation efforts must reflect widely accepted principles of fairness, such as responsibility, capacity, and equality. While many developing countries have also argued for a morally principled approach to distributing mitigation efforts, this view appears to be at odds with the position of many developed countries, which (with the notable exception of the European Union) have generally resisted criteria-based approaches. Developed countries have frequently contended that no single approach to fairness could capture the diversity of parties' national circumstances.

An initial appeal of ad hoc approaches is that they appear to respect the diversity of views on effort-sharing and to allow each country to take its national circumstances into account. However, unstructured approaches tend to downplay factors that many parties consider as important, such as the responsibility of countries to prevent and remedy harm to other countries, regardless of whether they would otherwise gain or lose from an agreement. Furthermore, a lack of comparability in ad hoc approaches may exacerbate suspicions among parties that others are free-riding on their actions, as well as allowing unequal bargaining power among countries to operate unchecked. Analysis of the Copenhagen pledges suggests that many developing countries' mitigation pledges are at a level comparable to those of developed countries when measured against their projected "business as usual" emissions level.
 Thus, even though the current ad hoc approach may have encouraged greater participation of developing countries-ensuring a far wider coverage of global emissions than the Kyoto Protocol-it has arguably failed to encourage developed countries to take on their fair share of the global burden. Even if a principled approach were desirable, one could still argue that reaching agreement on a common set of principles would be impossible. However, several countervailing arguments could be made. One suggestive response would be to point to formulaic approaches used in other areas of international relations, including UN peacekeeping and ozone protection, and the distribution of the EU's emissions target among its member states.
 Nevertheless, the challenge of reconciling multiple conceptions of fairness in climate change mitigation is arguably much greater than in any of these contexts. Not only are the over  parties to the convention far more diverse in wealth, institutional composition, and cultural tradition than EU member states, but the economic costs involved are much higher than in any other context where burden-sharing formulae have been adopted. For example, the UN's budget for peacekeeping and regular operations together is around $ billion a year, whereas recent estimates of the incremental investment in mitigation required globally by  range from $ billion to $. trillion a year.  For these reasons, arguments from analogy need to be "if equity's in, we're out"
supplemented with a more direct assessment of whether and how major disagreements could be overcome. Given highly divergent conceptions of fairness, any principled approach will need to incorporate multiple criteria common or tolerable to the different approaches in order to achieve the requisite level of acceptability.
 However, there remains a considerable risk that one country's favored principle cannot be incorporated without thereby violating that of another. The paradigm example of such a dilemma is the question of how responsibility for past emissions should be taken into account. Once historical emissions are included, some allocation methods would require some countries, such as the United States, to reduce their emissions to zero or even below zero by .  Developed countries have argued that the investments required to achieve such targets would be too massive to secure their citizens' support (thus violating costs). Developing countries, however, would see a failure to take account of historical responsibility as denying them the right to develop that wealthy countries have enjoyed (thus violating basis for differentiation).
Most work in climate ethics strongly supports explicit consideration of past emissions in determining a country's responsibilities, in the belief that countries should be held responsible for avoiding and remedying their contribution to harm. One of us has previously advanced a specific proposal on the treatment of historical responsibility,  but here we limit our discussion to highlighting two approaches that may help break the impasse on this question, while recognizing that other theories may also be capable of satisfying both fairness and perceived fairness. First, while some authors suggest that full responsibility for historical emissions could be justified on the grounds that contemporary citizens of developed countries have benefited from historical emissions, others have suggested that historical responsibility may be constrained by considerations of foreseeability and avoidability of harm.
 On this basis, as well as on pragmatic grounds of data availability, counting emissions from a date such as  (the date of publication of the first report of the Intergovernmental Panel on Climate Change [IPCC]) may be preferable.  While choosing  rather than  makes a tangible difference to developed and developing countries' share of cumulative emissions, the recent swift rise of global emissions means that pre- emissions will represent an ever smaller proportion of cumulative emissions in coming decades.  Nevertheless, outstanding questions would need to be resolved over whether responsibility should accrue for all post- emissions or only those above a level required for a minimally decent standard of living. Second, historical responsibility could be reflected not solely through the allocation of emissions entitlements but also in the allocation of responsibilities for mobilizing climate finance for developing countries, particularly to support adaptation to the adverse consequences of climate change resulting from past emissions.
 Allowing substitution between these types of resources would be consistent with a basic point commonly underscored by theorists that there is no human "right to emit" per se. Rather, emissions are merely an instrumental means of securing such basic rights or goods as health, food, water, and shelter.

Although a substantive agreement on how historical responsibility should be applied will face considerable obstacles, it is notable that the Cancún Agreements explicitly referred to historical responsibility for the first time in a consensus-based UNFCCC decision, which may open up scope for deliberation on this issue.
 Disagreement over other substantive principles may likewise be expected to be difficult but not impossible to overcome. The principle of longterm convergence toward equal per capita emissions, for example, has been supported by developed countries, such as EU members, as well as many developing countries.  At present, however, the accessibility of such an approach is limited by the steep transitional costs faced by countries with high or quickly rising per capita emissions, among which are both developed countries (such as the United States) and developing countries (such as China). As we outline in the next section, a phased approach to principled allocation could help to resolve this issue.
Toward a Principled Bargain
We now illustrate how the two reform priorities outlined above-improved categorical differentiation through reforming the existing Annex system, and a more principled approach to national differentiation-could be translated into elements of a coherent institutional framework. The first element of the framework-aimed at improving categorical differentiation-would involve introducing a tiered approach to developing countries' mitigation efforts. This could be achieved by adding one or more new Annexes under the convention or the new agreement, although creating further subcategories within the non-Annex I group may be easier to reconcile with developing "if equity's in, we're out" countries' concern for maintaining differential treatment. Membership in each category should be based on objective criteria, such as per capita income or emissions. This would imply, among other things, that the wealthiest non-Annex I countries could be deemed candidates for joining Annex I. In order to enable rapidly industrializing developing economies to take on binding commitments commensurable with their circumstances, certain categories would entail intermediate forms of mitigation commitment, such as targets to reduce emissions compared to a business-as-usual projection or to reduce the emissions intensity of national production. To ensure predictability in tracking global emissions trends, all developing economies with high aggregate emissions (such as the BASIC countries) could be required to comply with stringent emissions monitoring standards. This would be compatible with national differentiation under which countries with much lower per capita emissions and income (such as India) had less demanding targets than those with higher per capita income and emissions (such as the other BASIC countries). Positive incentives for adopting the approach-such as eligibility to receive financial support or to participate in international emissions trading mechanisms-could be attached to membership in particular categories.
The second element of the framework would involve the progressive incorporation of principles for national differentiation within and across country categories. National differentiation could be guided at a broad level by a shared long-term goal, such as convergence to roughly equal per capita emissions by , with countries adopting steeper convergence trajectories as they graduate to more stringent categories of commitment. A tiered approach may help to make agreement on effort-sharing principles somewhat more tractable, since formula-based allocation methods will initially apply most stringently to a limited range of countries that have met certain threshold criteria. Even so, for the reasons we have outlined above, agreement on substantive principles will be challenging. We therefore outline further transitional steps that may be required.
An initial step would involve strengthening existing avenues for facilitating deliberation on effort-sharing principles within and outside the UNFCCC.

This could include: quantitative comparison of the effectiveness, costs, and distributive implications of different effort-sharing options in the next assessment report of the IPCC (due for staged release in -); further official workshops on effort-sharing hosted by the UNFCCC; and regular publication of nongovernmental indices that can "name and shame" laggards while giving credit to those that have made stronger pledges. A further transitional step would be to integrate deliberation on criteria into the process of formulating national targets well before the long-term agreement commences. For example, as part of the current process of "clarifying" existing mitigation pledges and possible measures to update pre- pledges, each party could be required to report the criteria it has used to select its level of mitigation (similar to the way in which each developed country must justify the sense in which its climate finance contribution is "new and additional").
 While this alone would not ensure that the resulting commitment reflects widely accepted principles, the transparency thereby achieved would raise the reputational costs to parties that base their commitments on self-serving grounds.
Having sketched the elements of the institutional framework, we must answer the critical question of whether it (or indeed any comparable framework) can satisfy all the constraints we have set out. A key advantage of our framework is that the two types of improved differentiation provide the basis for a principled bargain between developed and developing countries. Achieving such a bargain would require significant compromises but yield substantial gains on both sides. On the one hand, the calls by developed countries for more robust developing country participation can be satisfied if developing countries agree to the reform of categorical differentiation. On the other hand, recognition of developing countries' special circumstances and wealthy countries' responsibility to lead (which are necessary for satisfying basis for differentiation) can be achieved if developed countries and some developing countries compromise on their resistance to principled approaches to national differentiation (which would then provide a foundation for satisfying fairness). Working within a reformed Annex system would help to ensure institutional compatibility. By addressing core concerns of each negotiating group, the elements of the bargain taken together would help to ensure perceived fairness.
Perhaps the most difficult outstanding question is whether all these constraints could be met while simultaneously ensuring effectiveness at reasonable costs. A precise answer to this question would require quantitative modeling of effortsharing arrangements, which is beyond the scope of this article. However, some findings from existing research may help shed light on the question. While numerous quantitative models find that stabilization at  degrees Celsius remains physically and technically feasible despite recent high emissions, the task becomes considerably more challenging once constraints relating to cost, equity, and "if equity's in, we're out" incomplete participation are incorporated.
 Under tight constraints-such as full historical responsibility and delayed participation of developing countries until -stabilization at  degrees Celsius becomes infeasible under many models.

Since our framework is compatible with limited recognition of historical responsibility and allows only limited delay in the participation of major developing countries, its degree of feasibility would lie somewhere between scenarios based purely on securing environmental effectiveness and those with tight constraints. Some analysis suggests that limited delay can substantially reduce overall costs compared to delay until .  Other research has modeled frameworks that bear substantial similarities to our own, where a progressively wider range of countries is incorporated into a "staged" system of commitments over time.
Among the best-known examples of this type are the South-North Dialogue proposal and Multi-Stage Convergence.  Recent modeling of some of these proposals suggests that most of the constraints outlined above could be fulfilled, although the Multi-Stage proposal would likely yield warming of around  degrees Celsius at relatively high cost, while Bosetti and Frankel estimate their proposal would yield warming of . degrees Celsius, albeit at lower cost.  Further analysis-some of which will be undertaken as part of the next IPCC assessment report -is required to enable comparative evaluation of these models and, where necessary, lead to the development of alternative models. However, the available analysis suggests that a framework fulfilling the constraints we have outlined cannot be dismissed out of hand as infeasible.
Conclusion
We have argued that despite continuing contestation over the meaning of equity, considerations of fairness are not fundamentally incompatible with reaching an effective global climate agreement. At the center of our proposal for fair differentiation is a principled bargain between developed and developing countries involving the moderation of categorical differentiation in exchange for a more principled approach to national differentiation. In taking this approach we have aimed to illustrate not only how negotiations can (and should) take fairness into account but also how policy-oriented research in climate ethics can (and should) pay more systematic attention to feasibility considerations. What gives us reason to think that a more principled approach could work in future when other past efforts have failed? Arguably, the key catalyst is that an effective global climate agreement now urgently requires mitigation within all large economies, which will in turn require an agreement that is perceived as fair by developing as well as developed countries. The bargain we have sketched here would help ensure that even if large and advanced developing economies participate in an agreement on a similar legal footing to developed countries, the scope of their commitments would continue to reflect important differences in their per capita emissions and income compared to wealthy countries.
The challenge of arriving at such a bargain must not be underestimated. It is vulnerable not least to the risk that the United States may refuse to participate in an agreement even if its participation demand is met. In that case prospects for effective global action would depend more on such factors as domestic advocacy on climate change within the United States, possibly trade measures initiated by participants in the agreement, and non-climate drivers, such as competition for clean energy markets and energy security concerns. An even greater risk is that if ambitious global mitigation efforts are delayed beyond , whatever opportunities remain to avoid dangerous climate change without sacrificing fairness will rapidly diminish. Still, it is too soon to concede the impossibility of an agreement that is both effective and fair. Indeed, the chances of securing the necessary degree of participation may ultimately be greatest where equity-appropriately conceived -is not left out of the framework but rather built into its foundations.
